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PREFACE

Volume XV of this series continues to present techniques and methods in
cell research that have not been published or have been published in sources
that are not readily available. Much of the information. on experimental
techniques in modern cell biology is scattered in a fragmentary fashion
throughout the research literature. In addition, the general practice of con-
densing to the most abbreviated form materials and methods sections of
journal articles has led to descriptions that are frequently inadequate guides
to techniques. The aim of this volume is to bring together into one compila-
tion complete and detailed treatment of a number of widely useful tech-
niques which have not been published in full detail elsewhere in the
literature.

In the absence of firsthand personal instruction, researchers are often
reluctant to adopt new techniques. This hesitancy probably stems chiefly
from the fact that descriptions in the literature do not contain sufficient
detail concerning methodology; in addition, the information given may not
be sufficient to estimate the difficulties or practicality of the technique or
to judge whether the method can actually provide a suitable solution to the
problem under consideration. The presentations in this volume are designed
to overcome these drawbacks. They are comprehensive to the extent that
they may serve not only as a practical introduction to experimental proce-
dures but also to provide, to some extent, an evaluation of the limitations,
potentialities, and current applications of the methods. Only those theore-
tical considerations needed for proper use of the method are included.

Fmally, special emphasis has been placed on inclusion of much reference
material in order to guide readers to early and current pertinent literature.

DaviD M. PrescotT
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Chapter 1

Cell Separations by Counterflow
Centrifugation

R. J. SANDERSON AND KARYN E. BIRD

Webb-Waring Lwc Institute,
University of Colorado Medical Center,
Denver, Colorado
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IL. Principles of Counterﬂow Centnfugauon . .
II1. Theory of the Mechanics of Counterflow Cenmﬁlganon
A. Notation and Coordinate System .
B. A Derivation of the Equation of Motion of a Pamcle nndcr Combmod
Centrifugal and Hydrodynamic Fields . . . .
IV. Derivation of & Suitable Chamber Shape .
V. Application of Counterflow Centrifugation to Cell Sepamuons
A. Age Distribution of Red Cells . . . .
B. Peripheral Blood Leukocyte Sepannon . . ... . 10
C. Spleen Cell Separation . . . . . .
D. Fractionation of Cultured Cell Snspenslons . . . . . . .13
References . . . . . . . . . . 14

W W N e

- SR N

I. Introduction

Counterflow centrifugation has been available as a technique for cell
separation since 1948, when Lindahl first published an account of the method
in Nature (Lindahl, 1948). In that same year, a patent was also filed in Cali-
fornia by MacLeod (1948) for a counterflow centrifugation apparatus
designed for a nonbiological application. More recently, Beckman Instru-
ments developed and marketed a rotor which has been used by a number of
investigators (Glick et al., 1971 ; Flangas, 1974 ; Grabske et al., 1974).

The original apparatus of Lindahl was exceedingly complex, and that of
MacLeod was specialized for the concentration of particles of high specific

- gravity. The Beckman apparatus, however, is. quite simple. We have modified



